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¢fro  afa±eeea8  Schrfefi.its saaefefi!fisfi]n!g  fpflE  g.`  €ti.RE& se&ffi }  ®¥  "3eerfeck8
S.3  #*   £C*es7g  mha}  giv  etidirm degrfi£.iaeE±che  quati  ffi  rfu*  givF wrfe# ttRE
RErmtlS.  and  ed€?,ed  ire  fa ~#tbri#¥ t*hagr¥tfer*    ¥S  ife3~* avan  .:atife* i  .gt  €®givm
rfe 3  ®£  1*!~SngermoREnedl€,qrfet3givp«  t±th3v®rfuife  d»isocka;:ae+A  in  #g th*  Of
he#¥±ae.     {gha  trffi^  eth¥ithSffi5  aero  rfuaeBd  ,±".  3  RErLm±te3  mmri  faha©  dut=  tiFTRE
peELrmE!¥  Hf:fi  ."*#aced  r:+ziE  ch#e*1  fer*`  1€  +`di±rs  &fa  set:in t€,xperas*.rsm*    Saae
]mistrfu  be   t,&ia3±::em  aireF*  fej  ife¥fo#  *ts  rsnegrctrmF„   ae£1i®gr> hgr:*Feddsets   aaed  fflrfe¢#
Sch7?.+tr&r,¢n  ±„±,3±  tig\¥yfflts!.yp3  r!¢  ".trfea+3ri  ¥.iE*`  drtrb¥.ur!ck ¥`riferi  at*quRESA  ln  iibe
trarln!F blEnd¢a=L bef8"  aiffiEL€£ee  ftf  i:fre  ffiRE®rfede*    3be  ifef§t,  rmgr.thtr
enaarm  de£,alttref ff!tca  ass  s!fxpes!Sa3  aelHE±¢fri  ¢g  ffied±*A"  ftygrstFedife  iREB  edRE#
w€usfa t]]e£¢ms  ifeEE  €£]Efiffafro#  Of  1 *1*rf@raeeenffitli&,¥rfegivl  REwi.ed@g    JELti
map  ch±aii3  tmfff  for  fifa©  ae&ELaeSlrfe#grcaRE¢fiEarbangdic  &edth  !RE;#RE*
RE
"fr  pchpear fflffi froch±REas *m giv*#ffiae&£  9ca #srd3  ffi¢£tis
tifmiaSftyENtlrmachife s  drBfroc€RE$  1*1* a,¥grrfeexSa!pi!±riREmiaeBrfu\arms  givffitiffi*
1rfied&esanesi  aetl  ae'¢Saae*    That rfu®hi mag S*ee  g*  £fi#j*
fa   frfeprm±ifegri  g _g.g¥=±±iirfi®Lgr¥_ee3ae#&_¢ngi`_toh\r3fe fgS& i;g§SEB§B
Affii  ®qualeet;Es   aoluiifei3#  ipen:i+afed+T;ff  S*i;   g+   €S.ee#  grky+¢1# }  Sf  untdi®#d&3
ffrf  #.   {S*cO?5  m¢3ej  Of  gediun  la::i7!i!aroae±ife  <:nd   ife  Lt£.   ®£  .&.G:Ear w#B
34#£2:a:ed  anif  th;dif8!d  ke  a*  *a#ing  b}¢±ndi3#+     i'#  tfaia  ffi-hng  afit+ed  i  g.
€ffi*#¢3S  asia i  Sf  i*itul:grr¢asma£Eiei:iaf±*:zrigifa  S?il¢3iFide  dlg€t$1i¢g¢i  if  #g rfu#
Sf  tienaias+    ¥stft  tine  esdiLicafm&  iaese  rd±aad  for  3  edm&=:£®s  zmd  tht=  h&ads
pe`igmaF  S+q#  ffltiBrack   €rfe{:i  fi±rleed  ft>r  .ke?   £g=g!3[:iimB  &t  xp¢ae   *::Ezfpe¥trfure9.     fas
¢
FT}Srm!ar  was  edlchtlF  aefrfe&e  ha  dinatfty*fcam=:aedde  ht£€  iinaEdrl£:ilbE¢  i#




&m  aiapa!Bens  aelrfeasn  ae"tein±ng ®ri  a*  {S*se3d-,rfuft}  avf
fiari!zvengeeaefirs¢±  es€3  &*  {StffcTg  3calS i  RE  caffi:I:in itFtirdife  carfe  giv art  rf
REfa#  man  iBtiffirmrsfi  ffindi  cadsiifewh  fro  ft  it±a]irdng  triLaetiar.    `i'®  €fa£#  Hca  edtRE
1  g*  €SEN*2  seife i  ®g 1&itutsSrrmessedirs€@rfuerigrE  ¢r€\1®r±ds  di3aelsed fro
15  rfu*  ®£ bedRE*    4i`i[ffi  twii¢a  selxpttcias Hare  &fiae'd fen  3  rtyrimidtss  and  Eke
d€±ck  termim  paE;=fesi!i3r frrias  £ELte#ed  i::Lind  da!riSd  guv  1£  .tsrm!rs  aft  rsiq"  i9egH"r-
S:irma*    The  prfuapem ffi#  1n#CilH!bife  `iae  tlfrme5tfagivlfuREatife#  an.aaescks  giv
13
fSrd§ atld!  f5maseren3  l*1*a,2.-aetrae!ilacocStiams  HFrfuifes
ls!rfeetEaes;  end  eeiD€cae,    The  y±eut iarae  O*8S  g.  {6L*#}*
"aae "atltr enfr  ckallap *o thi=iae ebtded ty ELrfu&aeh REd
±±aRiscber*&    The3r  fi!=rmri €}m  pe±gr]rer froalrm,  dbtE±ned  a 83S #ffilriS
and chasned the  :#anB  aeifeing peifrfe that e!nae noted in tELS deREtirth*
(ire ¥givte 3j,
ha   froar#S&en at E¥±EREseeE±±¥ae¥ses±RE£±rfeE±± £¥£
EEEERE
fin  &;urmi!3  adiufico  crmiiafedng fi*ha  g*  {®*co3h rfe}  Of hcaal ....
REthcrfeaedfandrei  S.3  g.  {S.cons !iilefiiar} ed  sied£" hqnBrsrida  end giv di
¢f icaifer "a atiarrsd and aBded to  st REaring bkefider'*    TS  thla esiaa  affi..
ed i  g*  {froce3£ meha } o£ 1illrfersercenedlc#rfucagivl thkerdde  dlesch:"fi
fm  95 n*  af brmtiae*    "G  tmae  8ed*etl¢ne same  *edmaE for  3  rdmrfees  End
thn bmamm  pckprBr I:Off  ffi&esed  end drdsd  fror f it hama  at aepn tBxp-.
anatmaia*    The  f:aeftjme# m8  gltgiv*tlgr aelrfe±s  fn dlrifidy2£lE]rsatde ire
&aeckifefro in n¢sesck3  # #erfu€  ae5ck3  chLceofloma]  1*1*#*2prtetrdr
chiLeragthama§  givdiml3£  1flirdfioaErm3*  sods  aee*ene*    "a rdeife #a#  S.de
g*  {de#j+    This  pchpe!a}r grafitzaBdy  deeeapeised  ftrem  2giv  €*  ha 3eefi  €.
"rm  the  hca:setffifiormdiarfumca,  aiedfrom hErdpecridei  ffid "*RE
rs" 3:t&m3d fa the ffi&rdmg blrmfler and  t!be 1,1tde"eceesdicarfe¢ftyL
¢faloride unca  added  to  tELB rdarfeune*  # fas!n  =soi&]mBr "B  the  prsthich!
11
i:ife yhaife arse  1+13  g*  {ffi£#j*    "ds  pehFacar  soffienisofr at RES©  #±  RE
deaermpeE!i::B& tefeaimaen  Eae®  anfi  `±rse€  G*    £S #rs  #thffiife  ±ri difictftyE  ftgiv
rdd*  3itngseael*  and ¥Sff fifes  asas.    Thff  pae¢g3egSifes  Of  &EL3  Can
ife¥EaRE!tftylenedli#atn¢~fe,aascena¢EL€arfeesgiv*e  fatld  HchRT tiifese ¥rsRT
s±rfulspe ¢S  Sife  givgiviffis chSdral ±!gr HrfuE'pefa  anfi rasife*fa
fi.    frog!gr#thffi  ck  ffipEgran&ife "fima
ffi£3rsH  ff  &hae  ±armaaeiifegraffiaceFfi&a:REfffia  .RE3gr=ae# ffiRE  ca3fa  be  REP
aefaifeFEfcrmRE&ife,    ifeprmctfia:ife&Sr I  g*  Sf  pe*grrsr. rmB  ifeEaeB:rfe  3ife  g5
rfu*  ®f  frRT  aE±  &REgrcarfumife®fty  5  ffi€  ti#f  fahmi  S$1REfa£RE  se£5  dspe#£ted
arveseiE;F ¢a&  a ha  ±n*  bF #  3n*  ifeG  atffiife  RE&  ckHfficali&  tS REperstr  aE*
Fsecai!  teffiaps#&*Laise*     gEL@  greenrfuama  Hffi  peg=Baife&  "ffi&  ifeife  ££Efi  iREaB
fa}:I:ifk  &rmung**  te  pack  rs#g  t!za  Smte*    ¥ife  brfufa&Effi  fla*ts  rmdr  £Elfi Tsae
9ag3mAr#ted  gream  the  g=hate  try  -fete  ttae  ¢g  a  rasica tsfigdiB*
£'!*     ffireptryerif^+¥ffiexi  ed  ifefaas&from tredidfi  i"±±ths
fficai  pe¢segi:iEas t!#eedife  {HRE}  ffimffi¥S seffi  pe#a§at tngr atnti&mes
exREgr3rfuifeifgr 1  Hg*  as  *te  s*aapife  dith  1€}#  ng*    S# alcaffi EEL*    ffiarfu
]pe#fr®fa time  ¥aeaaed m!!£e# a T:ffieRE chtfa  a pe'm#a`aae  Of  9##  ffi  Far
E5  arf=imarfetiFg.     The  ff®Thflfr  was  #ifeen  aeaeieGmeife  and  #&ife#a!ti  ire  fi  des&es&fier¢
¥S     E¥Sesgthrmai  *R##  ife¥n£]rfu*g  Ths  £Sa*  §pechrm
15
the  fi!gtttrffimrm 137  Iri£`ptraaand, S'fiaoSroFifeStcotsr Ta8 tmrd
for detemlnfing all the  I.ti.  gprctre.   The fu8trunent Has &11owrd
to Tam up for 1 hour*   fill the  3aectr& vase run &t a dr±t tidth aefro
lng Qf 85  .   #ter the lces treeamlttmoe was se€f  the 8eni`1e uds
thaesd  ha  the  3ang]L® hch&or  and  the  @pechrtm ngast  rsc®rded  using  the
Blow 9carming  epee&*    in  E*ft,  aesgtmm rna  detordzted for each Of
the lntermdlato8  {eseegiv i,1.-fomsconedlcarbon3rl  chloride }  arfu the
trolperai.
J.   frocedure FQr ifetemlrdng frolth"tl€s
!Th®  S®1ublHtl®e "r®  determ&mrd t]qr placing  apprexlrm:tory  50
HEg+  of  the  ptl]rmer in lc rfu.  of the  #®1vent and  ifeerfung for  ?b
hour9  zrfu r®enn  tomperat`im*    The  aolmnts  used "zre nhonesolj  98#
f®rmlo  aeld;  dlaetftylfomanid€ §  chlor®ror"`§  1,I,#a?,-detrachlcmo+
ethane;  givdlrs5  1fi±rdlexaae;  and aestoma.
X.    tresedt&zte  Ft¥r  ifetsrmlrfung  ifeutrall&atlofL Equgivalents
The  aeutr811*chign eq#1trchent "as  deterrdned try  eddhag  35`
rd.  of ®.11£h  H.  3edlun hy¢3droride  to  0.SOO?  g.  Df 1,1.-ferse€ene-
dlcarfuaagivllc  acid  and b&ak-tltrathng rdth  h.31  rd.  of ®*1898  gt*
|b
haedrmchlord¢  ae±d.    The  enf±*pedrfe eyffi  *±:iz:a;!rd iifi.Rg  a  "wher  ELtal-
ueteF*    Thffi  fro*rmBHt Has  cEal£bguted tlfafr  ae  a£:i¢®t9ifets brfgffip rdftL±
a #f Sf 6.i!5*
1?
ffiIA'.RE  FT
HEsthas  AH3  prscqssISH
ha sew pedgraars ears nrde aind fheir givgrthcat grEftyrdeB
md I.R,  3;::ectra ve" #caEhaiE,   Attaaapte to d8trrdse "e  3tsfli€
€hargr33  Of €ae aelpeifffi Mce unsoeoeeou.
A.    ftylcal "ngiBrfeteB af gte  Fg1Smers
The  pe&pect¢rs  i;sepaaed from resepchse&  apS #rfefroee®1  her
aet been seat;pcnded bafersi  the  xpl;!reSter iprrapaame¢£ from terdrgivmone
end the pchgrarids pxpaaedr frm famgaetftybeaedlardae hafl been fry
puted tBr ifea®¢h and fiaechpr.S   A mmangr ®f Sha giv3futl ppope
peuthafi  aeri tha ifefictlen t!andltlena fear the pma!peFatien at these
pdrpraue  are  given An TifeEa  ¥®
8.    ELfamd Speathal bat&
"e  I.R.  Bapctra ®f €aeke ¢ang"rm:i ear  tchm trrm S pelhaS
ccaaapgod Of REF anE the  sxppke.    The  .gieetrS Of fermeong]  1pl'-ffiif.-
rcesaediREtryEL€  acid and ®aeh mB:xpar are f€rmd ln Pig`±ses  3
thrng 9.
ffilaB  IUR,  S.rmdiffiaen ¢£ a ffiha Of hmcaneftylenedialae  pelamer
RE
¥RE¥
ELRERE  REmFrd!se  ffREaeff ±ed#LREREREffiREaeffi¥aeen  ffiffiaefae3ffi
REEREHEN ire REgivRE - Ftprtoch i+tde +rty        iTin rfe ,t{fe##ife
REREife
ttearfurd RE 3th+ 5us RE fafiRE£ #rfu
`       ?             -.     .fl, RE £  `ifeEL 8ca
REff#
i




¥ft±ngrarLar SfaRE a  i,RE* uli +* dy; Sdiul.ildy
se5ffirfeae REesHife,#  grrfu 8ch, HS
¥irgr&REae
RE 3 `ttL 8£+ '¥an ff-! tot+ Litht5ife .es-RED.,.,'_       ®--ee# aid 90SEiutcnd
19
muff  tinganEdi rdife  tlae  5£asrfumrm  €aE!±Eas  furm a  ire  gr&£at®    Elbe  EL&#er
ffi££faREca beifeen &iea  ha  S[:rectra CREE  lm  3kee  chasFgaesa  am& ifeatth
ftf  *hae  xpa*±E¥*     {¥es  #lgrarcas  is  aBa!E  ¥*}
ifee  apiesifeEL  iaEf  &ffirfe  pelgruer  i&  ¢annpaareck  ire  faife  fiffigivEL  of
&#l *-ftrmGGREanaeifeEL®  aueife±*  €EfapermB  &j
i-ii-±ee !.ke ¥_ife
EL  Stia  ffpe®&mfffi  fig  €ife®  ifeH:eniBsifeifemaE!felanfarae  gres¥grmp*  ff&grae
h*  REahe  a[fa  g*¥ ,Li ifeS tgram  ictR=!s  be  esrfecagivfi¢  ,gran:igr*  diaapplfeamadi
and  pea3ae  ae  3+fe#  £#S+  ®rd  7*¥  u*  rfua:aa  tr  aEEede  3dim}mg$9#  agxpieaHrfu
SfRE±eeg RE                     i        RE
¥faffi  ggae€"m Sf  &!3B  REaeff*i#S&  RErRE##  F±gper`E  Te  shesd  peas
ife  gj.9*  &i£S  ani&  S*5  LJ  i  tiae$3  ima"i  ?*ue  t£3  ftyF5#naqr  gret&gr.     fiarferca.t
gras@  ifea®xp;ffian  grfii£B:©  as#agrg;3caaaa&  fffa  3*ha  aarm3  ¥.~±  u th-ut  verm  rstiafimcaffi
Bt S.# rmfi  7*5  u *
2i £in9RE :i=€ctrm 9£ng Sgivhaesl ERE
Fha  SpeG€ffiue S€  thife  pelpe#ter  gmrepar®i£ #ma" Bathaack8  Efmama
&*  3hcaaed  peutfa  ti3zs  te  ftydrQxp  grespe  at  £*8  zdi*fi  S.%  u .    Tire  ear
beJgyELft  afa3®r53tirm  pe&ke  appe:aped  die  &.6g  and  T.€j  L/  ;   tire  givdrife:I:4g,
&$  5*7  anfl  ¥#1  V disa:L#peae^d*
g  froffans¢i  #maatrm ®S± i  `  tutT'Oue i-
¥te  faIrdma`quinaese  peEgrae#ifer  speffitrzz:i:nb*  ELgrraca  S*  was  ifefffarsHS
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frrm titw  cki"r  pelarm!®ters  fm  fahffit  fahc  ¥~SaEae  th=e  to  the  !i]r&iREgr  iferits-
#ess  apRE±:±aeifi  &&  ?,.3  and  P*±  LJ laia  sties:fa&ffi  fa  tire bands  ff*  3f&  ed
E.3  H *    Eifec  ¢aifeaagivRAc  grenxp  ffi¥granffifi  gt  &*&  LJ afEsr*  ut di#agr.
peEmEE&  st  3*ha#  S®g`*  ?fi*   irmrfe  T*? u*
C*     gfaa:&±€  tEL€apg}e   rtrpeesdeifea!
EL  candag  te  @&aaifty  €ife¢  rfeffiRle  grSpeifeflraig  t#£  thaffi  pdiaFRErs  &
3riSrabife  giv&grca!#r £8  meetiHtl®    £E1  Sbe  #gseiE±eeee  paagraese  thasS "RE
m&e  ngrpeBaErsd  apgiva!ELELsee  anti  fflaE  ¢mer  Him aia!chl  frrm  fafaB  peEgrarfualfr




Farmeeesnrai  ±S  ffi  very  ssrfuife*  aeeeeaaELi#  iceen!];se!tt3adi  track  haffi  ai
dslesdi£#Bd  Shapef    Thlprrs ®£ feanirceBa!!a!!s eeffi  e!Iamflca t!isr  ackperitimB
l*1SuteneceREffiesrfe®givl  diethde ulfafa  rfefffiama&&ftrmfi  pitficeHa  arsrfe
edfl&¥*     "a  griBPBut&ra;.¢  S£  &dr¢ae  givljfi3rm:as  ie!BiRE  gfa=diifea*
ifemaene*  paeparma ngsr  *ha  REZBE!&i&givn  at  ff3ca#  H#;ife  €ydiSapnfro
aBffifas  iae thfiEftyREtcef  vea=S  aeut*:,rhedifi£ "ffianae!:  &3m  Frdrfe3j*#atedte
REadifen.     Eke  i#¥*rd*aicaftatlfreaeraaeane#  caira!gp*am]ind  eei!is  ffiexlanapck  te  tire
•-..
ackd*  anfi tire  &@±ft  fieneutaid  ire  Sha  diisgaifeicani:!y:1  REler*£te  thth  REffis~
rfeemaa  grerfeaREtirdde I     £!1 *rfBmaBmcaaedfis!cafaoaBgivL  titit3dffrdffiic  unca  s}char*
REifessd utth  33ffirmftyEfiutREaife*  figrinaqu£:ffiaqfa*  REsfame±fifiEL*  aedi
givdscoL.
RE®  grchpe±afaeus  grpiitaeft  thias aes®Fseha#EL  anE  )asfainBsffi  ha:RE  firfu
ifeeen aeEifeed teife*   ifeth  ass lagrgrH;gr irschthfrife*  ti&atf ire esl®¥S
S!f±&  deaefipeae  th®ma  REdr  S*
*ife  lrfe£  8grstra  inifi£#G=ifetl  tl  ENffiut&rm  fasid  eeerELrma)th fry  Thai
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